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Abstract of JP1 11 22654 
PROBLEM TO BE SOLVED: To attain 
communication with base stations of a proper 
number depending on a propagation 
environment and a mobile speed of the mobile 
stations by selecting many more number of 
connected base stations when a propagation 
loss level is fluctuated at a high speed and 
selecting a fewer numbers of connected base 
stations when fluctuation in the propagation 
loss is slow. SOLUTION: A transmission signal 
sent from a base station is received by a 
reception multicoupler 21 and given to a 
mobile speed detector 23 and a propagation 
loss measurement device 24 via an RF section 
22. A mobile speed Vms and a propagation 
loss L1 (t) calculated by the mobile speed 
detector 23 and the propagation loss 
measurement device 24 are given to a soft 
hand-off base station selection device BSS, 
where a base station being a new soft hand- 
off object or a measurement whose connection 
is released is decided. The selection of the 
base station is attained efficiently with high 
reliability by changing a base station selection 
level and a hysteresis margin based on the 
fluctuation speed of the propagation loss. 
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English Translation-in-part of 
Japanese Unexamined Patent Publication No. 122654/1999 

The present invention relates to a code division multiplex 
cellular mobile radio communication system for achieving 
simultaneous connection between a plurality of base stations, a base 
station selection method for achieving efficient base station selection 
and a mobile station system. 

An object of the present invention is to achieve effective 
system management by eliminating excess or deficiency of 
simultaneous connecting base stations in performing soft hand-off. 

[Embodiment] 

Hereinafter, an Embodiment of the present invention is 
explained in detail by referring to attached drawings. Fig. 1 is a view 
showing a connected state in the soft hand-off of the code division 
multiplex cellular mobile radio communication system. Figs. 2 and 3 
respectively show a mobile station system constituting a mobile station 
13 and a base station system constituting base stations 12-1 and 12-2 
in the present Embodiment. 

An operation of the mobile station system shown in Fig. 2 
will now be explained. A transmission signal released by the base 
station is received at a transmission /reception common device 21 and 
is inputted to a mobile speed detecting device 23 and transmission loss 
measuring device 24 after passing through an RF portion 22. The 
mobile speed V ms of the mobile station is outputted at the mobile speed 
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detecting device 23. The transmission loss U(tj [dB] between each of a 
plurality of base stations adjacent to the mobile station is estimated at 
the transmission loss measuring device 24. Here, V represents a 
base station index given by an integer between 0 and N, and "t" 
represents the measurement time. The transmission loss until the 
plurality of base stations is approximated by for example reception 
intensity of the pilot signal released by respective base stations and 
transmission output of the pilot signal. The mobile speed V ms and 
transmission loss Li(t) is inputted into a soft hand-off base station 
selecting device BSS, and determines a base station which is to be an 
object of the soft hand-off or a base station which releases the 
connection. The result of the determination is given as a connection 
release parameter BS, nf0 .i, and BS info i = 1 indicates the connection 
request to the base station i, BS lnro .i « -1 indicates the connection 
release with the base station i, and BSj^.j = 0 indicates the 
sustainment of current connecting state. The connection release 
parameter BS iBlo .i determined by the soft hand-off base station 
selecting device BSS is inputted to a control signal generating device 
31 and generates a signal the base stations which is required to 
connect or release. The output of the control signal generating device 
31 and transmission information 26 are coupled by a coupling device 
25 and additional information is inserted by an overhead insertion 30. 
The output signal of the overhead insertion 30 is released to the base 
station by the transmission/ reception common device after passing a 
diffuser 29, modulator 28 and amplifier 27. 

The operation of the base station shown in Fig. 3 is 
explained. The transmission signal released by the mobile station 13 
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passes the transmission/ reception common device 41 and 
demodulated through an RF portion 42 and demodulator 43. The 
control signal included in the output of the demodulator 43 is detected 
at a control signal detecting device 44. The detected control signal is 
transmitted to a switching station 11, and connection or releasing 
process of the base station is performed based on the base station 
connecting command or the base station connection release command 
included the control signal at the switching station 1 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
[Claim(s)] 

[Claim 1] The base station which said mobile station connects by comparing the size of 
propagation loss RE ** RU from the mobile station in which connection with two or more base 
stations is possible to said two or more base stations is chosen. In the base station selection 
approach of sign division multiplex cellular migration communication system of changing the 
base station which the communication link with two or more base stations is possible for said 
mobile station to coincidence, and is connected with migration of said mobile station The base 
station selection approach in the sign division multiplex cellular mobile radio communication 
system characterized by choosing so that said base station to connect may be increased, and 
choosing so that said base station to connect may decrease when fluctuation of said propagation 
loss is slow when changing said propagation loss level at a high speed. 
[Claim 2] The base station which said mobile station connects by comparing the size of the 
propagation loss level from the mobile station in which connection with two or more base 
stations is possible to said two or more base stations is chosen. In the base station selection 
approach of sign division multiplex cellular migration communication system of changing the 
base station which the communication link with two or more base stations is possible for said 
mobile station to coincidence, and is connected with migration of said mobile station When 
changing said propagation loss level at a high speed, the hysteresis margin for opting for 
initiation of connection with a base station and discharge is set up greatly. The base station 
selection approach in the sign division multiplex cellular mobile radio communication system 
characterized by setting up said hysteresis margin small when fluctuation of said propagation 
loss is slow. 

[Claim 3] The base station which said mobile station connects by comparing the size of the 
propagation loss level from the mobile station in which connection with two or more base 
stations is possible to said base station group is chosen. In the base station selection approach of 
sign division multiplex cellular migration communication system of changing the base station 
which the communication link with two or more base stations is possible for said mobile station 
to coincidence, and is connected with migration of said mobile station The step which grasps 
each relative propagation loss to said two or more base stations on the basis of the propagation 
loss of the base station which serves as the minimum propagation loss among the propagation 
loss to said two or more base stations, The step which asks for the fluctuation velocity of said 
relative propagation loss, and the step which judges whether each base station and said mobile 
station connect, When said relative propagation loss to the base station in connectionless [ which 
is among connectionless and corresponds as a result of said judgment ] is less than the threshold 
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function given as a function of said fluctuation velocity The base station selection approach in 
the sign division multiplex cellular mobile radio communication system characterized by having 
the step which starts connection with the base station in connectionless [ corresponding ]. 
[Claim 4] The base station selection approach in the sign division multiplex cellular mobile radio 
communication system according to claim 3 characterized by having a step holding a 
connectionless condition with the base station in connectionless [ corresponding ] when said 
relative propagation loss to the base station in connectionless [ which is among connectionless 
and corresponds as a result of said judgment ] exceeds said threshold function. 
[Claim 5] The base station selection approach in the sign division multiplex cellular mobile radio 
communication system according to claim 3 characterized by canceling connection with the base 
station under corresponding connection if said relative propagation loss to the base station under 
connection which connects and corresponds as a result of said judgment exceeds the level which 
added the hysteresis margin to said threshold function given as a function of said fluctuation 
velocity. 

[Claim 6] The base station selection approach in the sign division multiplex cellular mobile radio 
communication system according to claim 3 characterized by to have a step holding a connection 
condition with the base station under corresponding connection when said relative propagation 
loss to the base station under connection which connects and corresponds as a result of said 
judgment does not exceed the level which added the hysteresis margin to said threshold function 
given as a function of said fluctuation velocity. 

[Claim 7] Said threshold function is the base station selection approach in claim 3 characterized 
by setting up so that it may give with the function which makes an argument fluctuation velocity 
of said relative propagation loss and may become such a big value that said fluctuation velocity 
is quick thru/or the sign division multiplex cellular mobile radio communication system of any 
one publication of six. 

[Claim 8] Said hysteresis margin is the base station selection approach in claim 3 characterized 
by setting up so that it may give with the function which makes an argument fluctuation velocity 
of said relative propagation loss and may become such a big value that said fluctuation velocity 
is quick thru/or the sign division multiplex cellular mobile radio communication system of any 
one publication of six. 

[Claim 9] The base station which said mobile station connects by comparing the size of 
propagation loss RE ** RU from the mobile station in which connection with two or more base 
stations is possible to said two or more base stations is chosen. In the base station selection 
approach of sign division multiplex cellular migration communication system of changing the 
base station which the communication link with two or more base stations is possible for said 
mobile station to coincidence, and is connected with migration of said mobile station The base 
station selection approach in the sign division multiplex cellular mobile radio communication 
system characterized by choosing so that said base station to connect may be increased, and 
choosing so that said base station to connect may decrease when the passing speed of said mobile 
station is slow when the passing speed of said mobile station is quick. 
[Claim 10] The base station which said mobile station connects by comparing the size of the 
propagation loss level from the mobile station in which connection with two or more base 
stations is possible to said two or more base stations is chosen. In the base station selection 
approach of sign division multiplex cellular migration communication system of changing the 
base station which the communication link with two or more base stations is possible for said 
mobile station to coincidence, and is connected with migration of said mobile station When the 
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passing speed of said mobile station is quick, the hysteresis margin for opting for initiation of 
connection with said base station and discharge is set up greatly. The base station selection 
approach in the sign division multiplex cellular mobile radio communication system 
characterized by setting up said hysteresis margin small when the passing speed of said mobile 
station is slow. 

[Claim 1 1] The base station which said mobile station connects by comparing the size of the 
propagation loss level from the mobile station in which connection with two or more base 
stations is possible to said base station group is chosen. In the base station selection approach of 
sign division multiplex cellular migration communication system of changing the base station 
which the communication link with two or more base stations is possible for said mobile station 
to coincidence, and is connected with migration of said mobile station The step which grasps 
each relative propagation loss to said two or more base stations on the basis of the propagation 
loss of the base station which serves as the minimum propagation loss among the propagation 
loss to said two or more base stations, The step which asks for the fluctuation velocity of said 
relative propagation loss, and the step which judges whether each base station and said mobile 
station connect, When said relative propagation loss to the base station in connectionless [ which 
is among connectionless and corresponds as a result of said judgment ] is less than the threshold 
function given as a function of the passing speed of said mobile station The base station selection 
approach in the sign division multiplex cellular mobile radio communication system 
characterized by having the step which starts connection with the base station in connectionless [ 
corresponding ]. 

[Claim 12] The base station selection approach in the sign division multiplex cellular mobile 
radio communication system according to claim 1 1 characterized by having a step holding a 
connectionless condition with the base station in connectionless [ corresponding ] when said 
relative propagation loss to the base station in connectionless [ which is among connectionless 
and corresponds as a result of said judgment ] exceeds said threshold function. 
[Claim 13] The base station selection approach in the sign division multiplex cellular mobile 
radio communication system according to claim 1 1 characterized by canceling connection with 
the base station under corresponding connection if said relative propagation loss to the base 
station under connection which connects and corresponds as a result of said judgment exceeds 
the level which added the hysteresis margin to said threshold function given as a function of said 
fluctuation velocity. 

[Claim 14] The base station selection approach in the sign division multiplex cellular mobile 
radio communication system according to claim 1 1 characterized by to have a step holding a 
connection condition with the base station under corresponding connection when said relative 
propagation loss to the base station under connection which connects and corresponds as a result 
of said judgment does not exceed the level which added the hysteresis margin to said threshold 
function given as a function of said fluctuation velocity. 

[Claim 15] Said threshold function is the base station selection approach in claim 1 1 
characterized by setting up so that it may give with the function which makes passing speed of 
said mobile station an argument and may become such a big value that said passing speed is 
quick thru/or the sign division multiplex cellular mobile radio communication system of any one 
publication of 14. 

[Claim 16] Said hysteresis margin is the base station selection approach in claim 1 1 
characterized by setting up so that it may give with the function which makes passing speed of 
said mobile station an argument and may become such a big value that said passing speed is 
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quick thru/or the sign division multiplex cellular mobile radio communication system of any one 
publication of 14. 

[Claim 17] The propagation-loss measuring device which measures the propagation loss from 
said mobile station to said each base station including two or more base stations and at least one 
mobile station, When connecting with said propagation-loss measuring device and changing said 
propagation loss level at a high speed, The hysteresis margin for opting for initiation of 
connection with a base station and discharge is set up greatly. Sign division multiplex cellular 
mobile radio communication system characterized by having provided the software hand off base 
station selection equipment which sets up said hysteresis margin small, and being constituted 
when fluctuation of said propagation loss is slow. 

[Claim 18] The propagation-loss measuring device which measures the propagation loss from 
said mobile station to said each base station including two or more base stations and at least one 
mobile station, When connecting with said propagation-loss measuring device and changing said 
propagation loss level at a high speed, The hysteresis margin for opting for initiation of 
connection with a base station and discharge is set up greatly. When fluctuation of said 
propagation loss is slow, the software hand off base station selection equipment which sets up 
said hysteresis margin small is provided. This software hand off base station selection equipment 
Each relative propagation loss to said two or more base stations is grasped on the basis of the 
propagation loss of the base station which serves as the minimum propagation loss among the 
propagation loss to said two or more base stations. Ask for the fluctuation velocity of said 
relative propagation loss, and it judges whether said each base station and said mobile station 
connect. When said relative propagation loss to the base station in connectionless [ which is 
among connectionless and corresponds as a result of said judgment ] is less than the threshold 
function given as a function of said fluctuation velocity Sign division multiplex cellular mobile 
radio communication system characterized by starting connection with the base station in 
connectionless [ corresponding ]. 

[Claim 19] Said threshold function is sign division multiplex cellular mobile radio 
communication system according to claim 18 characterized by setting up so that it may give with 
the function which makes an argument fluctuation velocity of said relative propagation loss and 
may become such a big value that said fluctuation velocity is quick. 

[Claim 20] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 18 or 19 characterized by 
holding a connectionless condition with the base station in connectionless [ corresponding ] 
when said relative propagation loss to the base station in connectionless [ which is among 
connectionless and corresponds as a result of said judgment ] exceeds said threshold function. 
[Claim 21] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 18 or 19 characterized by to 
cancel connection with the base station under corresponding connection if said relative 
propagation loss to the base station under connection which connects and corresponds as a result 
of said judgment exceeds the level which added the hysteresis margin to said threshold function 
given as a function of said fluctuation velocity. 

[Claim 22] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 18 or 19 characterized by to hold 
a connection condition with the base station under corresponding connection when said relative 
propagation loss to the base station under connection which connects and corresponds as a result 
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of said judgment does not exceed the level which added the hysteresis margin to said threshold 
function given as a function of said fluctuation velocity. 

[Claim 23] The propagation-loss measuring device which measures the propagation loss from 
said mobile station to said each base station including two or more base stations and at least one 
mobile station, It connects with the passing speed detection equipment which detects the passing 
speed of said mobile station, and said propagation-loss measuring device and said passing speed 
detection equipment. When said passing speed is quick, the hysteresis margin for opting for 
initiation of connection with a base station and discharge is set up greatly. Sign division 
multiplex cellular mobile radio communication system characterized by having provided the 
software hand off base station selection equipment which sets up said hysteresis margin small, 
and being constituted when said passing speed is slow. 

[Claim 24] The propagation-loss measuring device which measures the propagation loss from 
said mobile station to said each base station including two or more base stations and at least one 
mobile station, It connects with the passing speed detection equipment which detects the passing 
speed of said mobile station, and said propagation-loss measuring device and said passing speed 
detection equipment. When said passing speed is quick, the hysteresis margin for opting for 
initiation of connection with a base station and discharge is set up greatly. When said passing 
speed is slow, the software hand off base station selection equipment which sets up said 
hysteresis margin small is provided. This software hand off base station selection equipment 
Each relative propagation loss to said two or more base stations is grasped on the basis of the 
propagation loss of the base station which serves as the minimum propagation loss among the 
propagation loss to said two or more base stations. Ask for the fluctuation velocity of said 
relative propagation loss, and it judges whether said each base station and said mobile station 
connect. When said relative propagation loss to the base station in connectionless [ which is 
among connectionless and corresponds as a result of said judgment ] is less than the threshold 
function given as a function of said passing speed Sign division multiplex cellular mobile radio 
communication system characterized by starting connection with the base station in 
connectionless [ corresponding ]. 

[Claim 25] Said threshold function is sign division multiplex cellular mobile radio 
communication system according to claim 24 characterized by setting up so that it may give with 
the function which makes said passing speed an argument and may become such a big value that 
said passing speed is quick. 

[Claim 26] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 24 or 25 characterized by 
holding a connectionless condition with the base station in connectionless [ corresponding ] 
when said relative propagation loss to the base station in connectionless [ which is among 
connectionless and corresponds as a result of said judgment ] exceeds said threshold function. 
[Claim 27] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 24 or 25 characterized by to 
cancel connection with the base station under corresponding connection if said relative 
propagation loss to the base station under connection which connects and corresponds as a result 
of said judgment exceeds the level which added the hysteresis margin to said threshold function 
given as a function of said fluctuation velocity. 

[Claim 28] Said software hand off base station selection equipment is sign division multiplex 
cellular mobile radio communication system according to claim 24 or 25 characterized by to hold 
a connection condition with the base station under corresponding connection when said relative 
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propagation loss to the base station under connection which connects and corresponds as a result 
of said judgment does not exceed the level which added the hysteresis margin to said threshold 
function given as a function of said fluctuation velocity. 

[Claim 29] Mobile station equipment characterized by to have provided the software hand off 
base station selection equipment which sets up greatly the hysteresis margin for opting for 
initiation of connection with a base station, and discharge, and sets up said hysteresis margin 
small when fluctuation of said propagation loss is slow, and to be constituted when connecting 
with the propagation-loss measuring device which measures the propagation loss from a mobile 
station to each base station, and said propagation-loss measuring device and changing said 
propagation loss level at a high speed. 

[Claim 30] It connects with the propagation-loss measuring device which measures the 
propagation loss from a mobile station to each base station, and said propagation-loss measuring 
device. When changing said propagation loss level at a high speed, the hysteresis margin for 
opting for initiation of connection with a base station and discharge is set up greatly. When 
fluctuation of said propagation loss is slow, the software hand off base station selection 
equipment which sets up said hysteresis margin small is provided. This software hand off base 
station selection equipment Each relative propagation loss to said two or more base stations is 
grasped on the basis of the propagation loss of the base station which serves as the minimum 
propagation loss among the propagation loss to said two or more base stations. Ask for the 
fluctuation velocity of said relative propagation loss, and it judges whether said each base station 
and said mobile station connect. Mobile station equipment characterized by starting connection 
with the base station in connectionless [ corresponding ] when said relative propagation loss to 
the base station in connectionless [ which is among connectionless and corresponds as a result of 
said judgment ] is less than the threshold function given as a function of said fluctuation velocity. 
[Claim 31] Said threshold function is mobile station equipment according to claim 30 
characterized by setting up so that it may give with the function which makes an argument 
fluctuation velocity of said relative propagation loss and may become such a big value that said 
fluctuation velocity is quick. 

[Claim 32] Said software hand off base station selection equipment is mobile station equipment 
according to claim 30 or 31 characterized by holding a connectionless condition with the base 
station in connectionless [ corresponding ] when said relative propagation loss to the base station 
in connectionless [ which is among connectionless and corresponds as a result of said judgment ] 
exceeds said threshold function. 

[Claim 33] Said software hand off base station selection equipment is mobile station equipment 
according to claim 30 or 31 characterized by canceling connection with the base station under 
corresponding connection if said relative propagation loss to the base station under connection 
which connects and corresponds as a result of said judgment exceeds the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity. 
[Claim 34] Said software hand off base station selection equipment is mobile station equipment 
according to claim 30 or 31 characterized by to hold a connection condition with the base station 
under corresponding connection when said relative propagation loss to the base station under 
connection which connects and corresponds as a result of said judgment does not exceed the 
level which added the hysteresis margin to said threshold function given as a function of said 
fluctuation velocity. 

[Claim 35] The propagation-loss measuring device which measures the propagation loss from a 
mobile station to each base station, and the passing speed detection equipment which detects the 



6 



passing speed of said mobile station, It connects with said propagation-loss measuring device 
and said passing speed detection equipment. When said passing speed is quick, Mobile station 
equipment characterized by having provided the software hand off base station selection 
equipment which sets up greatly the hysteresis margin for opting for initiation of connection with 
a base station, and discharge, and sets up said hysteresis margin small when said passing speed is 
slow, and being constituted. 

[Claim 36] The propagation-loss measuring device which measures the propagation loss from a 
mobile station to each base station, and the passing speed detection equipment which detects the 
passing speed of said mobile station, It connects with said propagation-loss measuring device 
and said passing speed detection equipment. When said passing speed is quick, The hysteresis 
margin for opting for initiation of connection with a base station and discharge is set up greatly. 
When said passing speed is slow, the software hand off base station selection equipment which 
sets up said hysteresis margin small is provided. This software hand off base station selection 
equipment Each relative propagation loss to said two or more base stations is grasped on the 
basis of the propagation loss of the base station which serves as the minimum propagation loss 
among the propagation loss to said two or more base stations. Ask for the fluctuation velocity of 
said relative propagation loss, and it judges whether said each base station and said mobile 
station connect. Mobile station equipment characterized by starting connection with the base 
station in connectionless [ corresponding ] when said relative propagation loss to the base station 
in connectionless [ which is among connectionless and corresponds as a result of said judgment ] 
is less than the threshold function given as a function of said passing speed. 
[Claim 37] Said threshold function is mobile station equipment according to claim 36 
characterized by setting up so that it may give with the fiinction which makes said passing speed 
an argument and may become such a big value that said passing speed is quick. 
[Claim 38] Said software hand off base station selection equipment is mobile station equipment 
according to claim 36 or 37 characterized by holding a connectionless condition with the base 
station in connectionless [ corresponding ] when said relative propagation loss to the base station 
in connectionless [ which is among connectionless and corresponds as a result of said judgment ] 
exceeds said threshold function. 

[Claim 39] Said software hand off base station selection equipment is mobile station equipment 
according to claim 36 or 37 characterized by canceling connection with the base station under 
corresponding connection if said relative propagation loss to the base station under connection 
which connects and corresponds as a result of said judgment exceeds the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity. 
[Claim 40] Said software hand off base station selection equipment is mobile station equipment 
according to claim 36 or 37 characterized by to hold a connection condition with the base station 
under corresponding connection when said relative propagation loss to the base station under 
connection which connects and corresponds as a result of said judgment does not exceed the 
level which added the hysteresis margin to said threshold function given as a function of said 
fluctuation velocity. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the base station selection approach and mobile 
station equipment for realizing efficient base station selection in the mobile station of the sign 
division multiplex cellular mobile radio communication system which carries out concurrent 
connection with two or more base stations, and this system. 
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[0002] 

[Description of the Prior Art] Hereafter, the base station selection approach in the mobile station 
of the conventional sign division multiplex cellular mobile radio communication system is 
explained with reference to a drawing. Interference given to other wireless circuits must be 
suppressed to min by the base transceiver station of method plurality being unevenly distributed, 
and always connecting with the base station used as the minimum propagation loss the mobile 
station of the sign division multiplex cellular mobile radio communication system with which 
these base stations use the same frequency for coincidence, and carrying out transmitted power 
control. Since connection processing with a new base station takes a certain amount of time 
amount, the base station which serves as the minimum propagation loss depending on fluctuation 
of the propagation loss of the period may take the place, and interference may be given to the 
base station of a change place. 

[0003] The interference to the base station of a change place produced in the case of connection 
processing with the above-mentioned new base station is explained to a detail with reference to 
drawing 9 and drawing 1010 . Here, it is Tc. It is connection threshold level and is Pp. It is the 
time amount which base station change processing takes, and is Cr. It is the time amount 
showing the period which does interference, and is TO. It is the base station connection threshold 
level in the conventional approach in the case of software hand off operation, and is Tl . It is the 
base station connection release threshold level in the conventional approach in the case of 
software hand off operation. 

[0004] The mobile station under connection with base station BS#A considers the case where it 
shifts to the zone of base station BS#B. When the difference of the propagation loss of base 
station BS#A and base station BS#B becomes smaller than the threshold level T, base station 
change processing is started, and change processing is Termination c. It is Pp about the time 
amount taken to carry out. It carries out. Pp A mobile station performs transmitted power control 
to base station BS#A between time amount. 

[0005] As shown in drawing 9 , it is the connection processing time Pp. If the propagation loss of 
base station BS#B becomes smaller than that of base station BS#A in between, as for the mobile 
station which is performing transmitted power control to base station BS#A, interference will be 
given to base station BS#B with propagation loss smaller than base station BS#A. Namely, Cr 
shown in drawing 9 R> 9 Interference attains to base station BS#B between time amount. 
[0006] The technique of a publication is known by proceeding Inn IEEE BIKYURA technology 
conference, 57 to 62 term, and the U.S. (Proceeding in IEEE Vehicular Technology Conference, 
pp.57-62, May, 1991) in May, 1991 as the technique of conquering the interference problem 
resulting from this connection processing. The technique with which connects concurrently with 
two or more base station candidates who include the base station which serves as the minimum 
propagation loss by the technique of a publication in the above-mentioned reference called a 
software hand off, and fluctuation of propagation loss is equipped is used. The situation was 
shown in drawing 10 . 

[0007] The mobile station under connection with base station BS#A considers the case where it 
shifts to the zone of base station BS#B, like drawing 9 . The difference of the propagation loss of 
base station BS#A and BS#B is the threshold level TO. Connection with base station BS#B is 
started holding connection with base station BS#A, when it becomes small. Connection 
processing time Pp If it passes and connection processing with base station BS#B is completed, 
connection with both base stations will be started. The interference to base station BS#B from 
which the period of concurrent connection became a problem by drawing 9 since transmitted 
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power control to other lowest base stations of propagation loss was always carried out does not 
pose a problem. Then, the difference of the propagation loss of base station BS#A and BS#B is 
the threshold level Tl. When it exceeds, connection with base station BS#A is canceled. Thus, 
by performing two or more base stations and concurrent connection in which propagation 
disadvantage level is tight, the shift of the minimum propagation loss base station can be coped 
with, and interference can be suppressed. 

[0008] Threshold level TO at the time of starting connection with a new base station Threshold 
level Tl at the time of canceling connection The latter is set up greatly. TO called a hysteresis 
margin Tl When the difference of the propagation loss between base stations changes violently 
near threshold level, the difference is established in order to prevent that a base station 
connection release change occurs frequently. Threshold level TO at the time of starting 
connection with a base station And threshold level Tl at the time of canceling connection The 
more it enlarges, the more the number of the base stations connected concurrently increases. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the rate and magnitude of fluctuation of 
propagation loss from a mobile station to each base station change with the propagation 
environments of the passing speed of a mobile station, or the circumference. For example, in the 
city section in which a building etc. crowds, since there are many bodies which cover a radio- 
wave-propagation path, also in having progressed a slight distance, propagation loss changes a 
lot. That is, in the city section, fluctuation of propagation loss is quick and, moreover, large. On 
the other hand, since there are few bodies which cover a propagation path, fluctuation of 
propagation loss is slow and its magnitude is also small in the suburbs. 
[0010] The propagation loss threshold level in the above-mentioned conventional base station 
sorting by selection is not based on a propagation environment, but is always made into fixed 
level. However, fluctuation of propagation loss, such as a city, needs to set up more greatly the 
propagation loss threshold level for connection release in a quick area, and needs to prepare for 
sudden fluctuation of propagation loss. Otherwise, connection with the base station used as the 
minimum propagation loss will be overdue, and interference will be given to this base station. It 
is possible to, set up propagation loss threshold level small on the other hand that what is 
necessary is just to connect with a small number of base station in the slow suburbs of 
propagation loss fluctuation. That is, on the pilot threshold level of immobilization, the excess 
and deficiency of a cocurrent connection base station arise, and employment of an efficient 
system cannot be realized. 

[001 1] Moreover, since frequent occurrence of a connection release change does not take place 
when fluctuation of propagation loss is slow, a hysteresis margin may be set up small. If a big 
hysteresis margin is set up superfluously rather, connection with a useless base station will be 
maintained and efficient employment of a system will be barred. 
[0012] The purpose of this invention is losing the excess and deficiency of the cocurrent 
connection base station at the time of carrying out a software hand off, and realizing employment 
of an efficient system. 
[0013] 

[Means for Solving the Problem] Base station sorting by selection of this invention is 
characterized by changing base station selection threshold level and a hysteresis margin with the 
fluctuation velocity of propagation loss. 

[0014] When changing a propagation member at a high speed, base station selection threshold 
level is enlarged, concurrent connection with many base stations is performed, and reliable base 
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station selection is realized, in addition — and a hysteresis margin is set up greatly and frequent 
occurrence of a base station connection release change is prevented. On the other hand, when 
fluctuation of propagation loss is slow, base station selection threshold level is made small, 
concurrent connection with a small number of base station is performed, and increase in 
efficiency is attained. A hysteresis margin is small set as coincidence and connection with a 
useless base station is canceled a little early. 

[001 5] According to this invention, the base station which said mobile station connects by 
comparing the size of the propagation loss level from the mobile station in which connection 
with two or more base stations is possible to said base station group is chosen. In the base station 
selection approach of sign division multiplex cellular migration communication system of 
changing the base station which the communication link with two or more base stations is 
possible for said mobile station to coincidence, and is connected with migration of said mobile 
station The step which grasps each relative propagation loss to said two or more base stations on 
the basis of the propagation loss of the base station which serves as the minimum propagation 
loss among the propagation loss to said two or more base stations, The step which asks for the 
fluctuation velocity of said relative propagation loss, and the step which judges whether each 
base station and said mobile station connect, When said relative propagation loss to the base 
station in connectionless [ which is among connectionless and corresponds as a result of said 
judgment ] is less than the threshold function given as a function of said fluctuation velocity The 
base station selection approach in the sign division multiplex cellular mobile radio 
communication system characterized by having the step which starts connection with the base 
station in connectionless [ corresponding ] is acquired. 

[0016] Furthermore, when said relative propagation loss to the base station in connectionless [ 
which is among connectionless and corresponds as a result of said judgment ] exceeds said 
threshold function according to this invention, the base station selection approach in the sign 
division multiplex cellular mobile radio communication system characterized by having a step 
holding a connectionless condition with the base station in connectionless [ corresponding ] is 
acquired. 

[0017] Furthermore, if said relative propagation loss to the base station under connection which 
according to this invention connects and corresponds as a result of said judgment exceeds the 
level which added the hysteresis margin to said threshold function given as a function of said 
fluctuation velocity, the base station selection approach in the sign division multiplex cellular 
mobile radio communication system characterized by to cancel connection with the base station 
under corresponding connection will be acquired. 

[0018] Furthermore, when said relative propagation loss to the base station under connection 
which connects and corresponds as a result of said judgment does not exceed the level which 
added a hysteresis margin to said threshold function given as a function of said fluctuation 
velocity according to this invention, the base station selection approach in the sign division 
multiplex cellular mobile radio communication system characterized by to have a step holding a 
connection condition with the base station under corresponding connection is acquired. 
[0019] Furthermore, according to this invention, said threshold function is given with the 
function which makes an argument fluctuation velocity of said relative propagation loss, and the 
base station selection approach in the sign division multiplex cellular mobile radio 
communication system characterized by setting up so that it may become such a big value that 
said fluctuation velocity is quick is acquired. 
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[0020] Furthermore, according to this invention, said hysteresis margin is given with the function 
which makes an argument fluctuation velocity of said relative propagation loss, and the base 
station selection approach in the sign division multiplex cellular mobile radio communication 
system characterized by setting up so that it may become such a big value that said fluctuation 
velocity is quick is acquired. 

[0021] Moreover, according to this invention, the base station which said mobile station connects 
by comparing the size of the propagation loss level from the mobile station in which connection 
with two or more base stations is possible to said base station group is chosen. In the base station 
selection approach of sign division multiplex cellular migration communication system of 
changing the base station which the communication link with two or more base stations is 
possible for said mobile station to coincidence, and is connected with migration of said mobile 
station The step which grasps each relative propagation loss to said two or more base stations on 
the basis of the propagation loss of the base station which serves as the minimum propagation 
loss among the propagation loss to said two or more base stations, The step which asks for the 
fluctuation velocity of said relative propagation loss, and the step which judges whether each 
base station and said mobile station connect, When said relative propagation loss to the base 
station in connectionless [ which is among connectionless and corresponds as a result of said 
judgment ] is less than the threshold function given as a function of the passing speed of said 
mobile station The base station selection approach in the sign division multiplex cellular mobile 
radio communication system characterized by having the step which starts connection with the 
base station in connectionless [ corresponding ] is acquired. 

[0022] Furthermore, when said relative propagation loss to the base station in connectionless [ 
which is among connectionless and corresponds as a result of said judgment ] exceeds said 
threshold function according to this invention, the base station selection approach in the sign 
division multiplex cellular mobile radio communication system characterized by having a step 
holding a connectionless condition with the base station in connectionless [ corresponding ] is 
acquired. 

[0023] Furthermore, if said relative propagation loss to the base station under connection which 
according to this invention connects and corresponds as a result of said judgment exceeds the 
level which added the hysteresis margin to said threshold function given as a function of said 
fluctuation velocity, the base station selection approach in the sign division multiplex cellular 
mobile radio communication system characterized by to cancel connection with the base station 
under corresponding connection will be acquired. 

[0024] Furthermore, when said relative propagation loss to the base station under connection 
which connects and corresponds as a result of said judgment does not exceed the level which 
added a hysteresis margin to said threshold function given as a function of said fluctuation 
velocity according to this invention, the base station selection approach in the sign division 
multiplex cellular mobile radio communication system characterized by to have a step holding a 
connection condition with the base station under corresponding connection is acquired. 
[0025] Furthermore, according to this invention, said threshold function is given with the 
function which makes passing speed of said mobile station an argument, and the base station 
selection approach in the sign division multiplex cellular mobile radio communication system 
characterized by setting up so that it may become such a big value that said passing speed is 
quick is acquired. 

[0026] Furthermore, according to this invention, said hysteresis margin is given with the function 
which makes passing speed of said mobile station an argument, and the base station selection 
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approach in the sign division multiplex cellular mobile radio communication system 
characterized by setting up so that it may become such a big value that said passing speed is 
quick is acquired. 

[0027] Moreover, the propagation-loss measuring device which measures the propagation loss 
from said mobile station to said each base station including two or more base stations and at least 
one mobile station according to this invention, When connecting with said propagation-loss 
measuring device and changing said propagation loss level at a high speed, The hysteresis 
margin for opting for initiation of connection with a base station and discharge is set up greatly. 
When fluctuation of said propagation loss is slow, the software hand off base station selection 
equipment which sets up said hysteresis margin small is provided. This software hand off base 
station selection equipment Each relative propagation loss to said two or more base stations is 
grasped on the basis of the propagation loss of the base station which serves as the minimum 
propagation loss among the propagation loss to said two or more base stations. Ask for the 
fluctuation velocity of said relative propagation loss, and it judges whether said each base station 
and said mobile station connect. When said relative propagation loss to the base station in 
connectionless [ which is among connectionless and corresponds as a result of said judgment ] is 
less than the threshold function given as a function of said fluctuation velocity The sign division 
multiplex cellular mobile radio communication system characterized by starting connection with 
the base station in connectionless [ corresponding ] is obtained. 

[0028] Furthermore, according to this invention, said threshold function is given with the 
function which makes an argument fluctuation velocity of said relative propagation loss, and the 
sign division multiplex cellular mobile radio communication system characterized by setting up 
so that it may become such a big value that said fluctuation velocity is quick is obtained. 
[0029] Furthermore, according to this invention, the sign division multiplex cellular mobile radio 
communication system characterized by said software hand off base station selection equipment 
holding a connectionless condition with the base station in connectionless [ corresponding ] 
when said relative propagation loss to the base station in connectionless [ which is among 
connectionless and corresponds ] exceeds said threshold function as a result of said judgment is 
obtained. 

[0030] Furthermore, if it exceeds the level on which said relative propagation loss to the base 
station under connection which connects said software hand off base station selection equipment 
as a result of said judgment according to this invention, and corresponds added the hysteresis 
margin to said threshold function given as a function of said fluctuation velocity, the sign 
division multiplex cellular mobile radio communication system characterized by to cancel 
connection with the base station under corresponding connection will be obtained. 
[0031] Furthermore, when said relative propagation loss to the base station under connection 
which connects said software hand off base station selection equipment as a result of said 
judgment according to this invention, and corresponds does not exceed the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity, the 
sign division multiplex cellular mobile radio communication system characterized by to hold a 
connection condition with the base station under corresponding connection is obtained. 
[0032] Moreover, the propagation-loss measuring device which measures the propagation loss 
from said mobile station to said each base station including two or more base stations and at least 
one mobile station according to this invention, It connects with the passing speed detection 
equipment which detects the passing speed of said mobile station, and said propagation-loss 
measuring device and said passing speed detection equipment. When said passing speed is quick, 
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the hysteresis margin for opting for initiation of connection with a base station and discharge is 
set up greatly. When said passing speed is slow, the software hand off base station selection 
equipment which sets up said hysteresis margin small is provided. This software hand off base 
station selection equipment Each relative propagation loss to said two or more base stations is 
grasped on the basis of the propagation loss of the base station which serves as the minimum 
propagation loss among the propagation loss to said two or more base stations. Ask for the 
fluctuation velocity of said relative propagation loss, and it judges whether said each base station 
and said mobile station connect. When said relative propagation loss to the base station in 
connectionless [ which is among connectionless and corresponds as a result of said judgment ] is 
less than the threshold function given as a ftinction of said passing speed The sign division 
multiplex cellular mobile radio communication system characterized by starting connection with 
the base station in connectionless [ corresponding ] is obtained. 

[0033] Furthermore, according to this invention, said threshold function is given with the 
function which makes said passing speed an argument, and the sign division multiplex cellular 
mobile radio communication system characterized by setting up so that it may become such a big 
value that said passing speed is quick is obtained. 

[0034] Furthermore, according to this invention, the sign division multiplex cellular mobile radio 
communication system characterized by said software hand off base station selection equipment 
holding a connectionless condition with the base station in connectionless [ corresponding ] 
when said relative propagation loss to the base station in connectionless [ which is among 
connectionless and corresponds ] exceeds said threshold function as a result of said judgment is 
obtained. 

[0035] Furthermore, if it exceeds the level on which said relative propagation loss to the base 
station under connection which connects said software hand off base station selection equipment 
as a result of said judgment according to this invention, and corresponds added the hysteresis 
margin to said threshold function given as a function of said fluctuation velocity, the sign 
division multiplex cellular mobile radio communication system characterized by to cancel 
connection with the base station under corresponding connection will be obtained. 
[0036] Furthermore, when said relative propagation loss to the base station under connection 
which connects said software hand off base station selection equipment as a result of said 
judgment according to this invention, and corresponds does not exceed the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity, the 
sign division multiplex cellular mobile radio communication system characterized by to hold a 
connection condition with the base station under corresponding connection is obtained. 
[0037] Moreover, the propagation-loss measuring device which measures the propagation loss 
from a mobile station to each base station according to this invention, When connecting with said 
propagation-loss measuring device and changing said propagation loss level at a high speed, The 
hysteresis margin for opting for initiation of connection with a base station and discharge is set 
up greatly. When fluctuation of said propagation loss is slow, the software hand off base station 
selection equipment which sets up said hysteresis margin small is provided. This software hand 
off base station selection equipment Each relative propagation loss to said two or more base 
stations is grasped on the basis of the propagation loss of the base station which serves as the 
minimum propagation loss among the propagation loss to said two or more base stations. Ask for 
the fluctuation velocity of said relative propagation loss, and it judges whether said each base 
station and said mobile station connect. When said relative propagation loss to the base station in 
connectionless [ which is among connectionless and corresponds as a result of said judgment ] is 
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less than the threshold function given as a function of said fluctuation velocity, the mobile station 
equipment characterized by starting connection with the base station in connectionless [ 
corresponding ] is obtained. 

[0038] Furthermore, according to this invention, said threshold function is given with the 
function which makes an argument fluctuation velocity of said relative propagation loss, and the 
mobile station equipment characterized by setting up so that it may become such a big value that 
said fluctuation velocity is quick is obtained. 

[0039] Furthermore, according to this invention, the mobile station equipment characterized by 
said software hand off base station selection equipment holding a connectionless condition with 
the base station in connectionless [ corresponding ] when said relative propagation loss to the 
base station in connectionless [ which is among connectionless and corresponds ] exceeds said 
threshold function as a result of said judgment is obtained. 

[0040] Furthermore, if it exceeds the level on which said relative propagation loss to the base 
station under connection which connects said software hand off base station selection equipment 
as a result of said judgment according to this invention, and corresponds added the hysteresis 
margin to said threshold function given as a function of said fluctuation velocity, the mobile 
station equipment characterized by to cancel connection with the base station under 
corresponding connection will be obtained. 

[0041] Furthermore, when said relative propagation loss to the base station under connection 
which connects said software hand off base station selection equipment as a result of said 
judgment according to this invention, and corresponds does not exceed the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity, the 
mobile station equipment characterized by to hold a connection condition with the base station 
under corresponding connection is obtained. 

[0042] Moreover, the propagation-loss measuring device which measures the propagation loss 
from a mobile station to each base station according to this invention, It connects with the 
passing speed detection equipment which detects the passing speed of said mobile station, and 
said propagation-loss measuring device and said passing speed detection equipment. When said 
passing speed is quick, the hysteresis margin for opting for initiation of connection with a base 
station and discharge is set up greatly. When said passing speed is slow, the software hand off 
base station selection equipment which sets up said hysteresis margin small is provided. This 
software hand off base station selection equipment Each relative propagation loss to said two or 
more base stations is grasped on the basis of the propagation loss of the base station which serves 
as the minimum propagation loss among the propagation loss to said two or more base stations. 
Ask for the fluctuation velocity of said relative propagation loss, and it judges whether said each 
base station and said mobile station connect. When said relative propagation loss to the base 
station in connectionless [ which is among connectionless and corresponds as a result of said 
judgment ] is less than the threshold function given as a function of said passing speed, the 
mobile station equipment characterized by starting connection with the base station in 
connectionless [ corresponding ] is obtained. 

[0043] Furthermore, according to this invention, said threshold function is given with the 
function which makes said passing speed an argument, and the mobile station equipment 
characterized by setting up so that it may become such a big value that said passing speed is 
quick is obtained. 

[0044] Furthermore, according to this invention, the mobile station equipment characterized by 
said software hand off base station selection equipment holding a connectionless condition with 
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the base station in connectionless [ corresponding ] when said relative propagation loss to the 
base station in connectionless [ which is among connectionless and corresponds ] exceeds said 
threshold function as a result of said judgment is obtained. 

[0045] Furthermore, if it exceeds the level on which said relative propagation loss to the base 
station under connection which connects said software hand off base station selection equipment 
as a result of said judgment according to this invention, and corresponds added the hysteresis 
margin to said threshold function given as a function of said fluctuation velocity, the mobile 
station equipment characterized by to cancel connection with the base station under 
corresponding connection will be obtained. 

[0046] Furthermore, when said relative propagation loss to the base station under connection 
which connects said software hand off base station selection equipment as a result of said 
judgment according to this invention, and corresponds does not exceed the level which added the 
hysteresis margin to said threshold function given as a function of said fluctuation velocity, the 
mobile station equipment characterized by to hold a connection condition with the base station 
under corresponding connection is obtained. 
[0047] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained 
to a detail with reference to a drawing. Drawing 1 is drawing showing the connection condition 
in the software hand off of sign division multiplex cellular mobile radio communication system. 
drawing 2 and drawing 3 show the mobile station equipment and the base station equipment 
which is alike and constitutes a base station 12-1 and 12-2 which constitutes the mobile station 
13 in the gestalt of operation of this invention, respectively. 

[0048] First, actuation of the mobile station equipment shown in drawing 2 is explained. After it 
is received in the transmission-and-reception shared device 21 and the sending signal emitted 
from the base station passes through the RF section 22, it is inputted into passing speed detection 
equipment 23 and the propagation loss measuring device 24. two or more base stations which the 
passing speed Vms of a mobile station own [ this ] is outputted, and are located in the 
neighborhood of this mobile station in the propagation-loss measuring device 24 on the other 
hand with passing speed detection equipment 23 « respectively --**-- a propagation loss Li - (t 
[dB]) estimates. Here, t expresses measurement time of day for the base station index with which 
i is given for the integer ofO-N again. In addition, it is estimated with said transmitting output of 
the receiving reinforcement of the pilot signal with which for example, each base station emits 
two or more propagation losses to a base station, and a pilot signal. Passing speed Vms and a 
propagation loss Li (t) are inputted into software hand off base station selection equipment BSS, 
and determine the base station which cancels the base station or connection which newly serves 
as a software hand off object. The decision result of a base station of which the new base station 
for a software hand off or connection is canceled is given as connection release variables BSinfo 
and i. BSinfo and i= 1 mean a connection request with the corresponding base station i, BSinfo 
and i=-l mean connection release with the corresponding base station i, and it means further that 
BSinfo and i= 0 hold the present connection condition. The connection release variables BSinfo 
and i determined by software hand off base station selection equipment BSS are inputted into 
control signal generation equipment 31, and generate a control signal to that effect to the base 
station group of which connection or discharge is required. The output and transmit information 
26 of control signal generation equipment 31 are combined in a coupler 25, and various 
additional information is inserted in the overhead insertion section 30. After the output signal of 
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the overhead insertion section 30 passes a diffuser 29, a modulator 28, and an amplifying device 
27, it is emitted towards a base station by the transmission-and-reception shared device 21. 
[0049] Next, actuation of the base station equipment shown in drawing 3 is explained. After the 
sending signal emitted from the mobile station 13 passes the transmission-and-reception shared 
device 41, it restores to it through the RF section 42 and a demodulator 43. The control signal 
included in the output of a demodulator 43 is detected in control signal detection equipment 44. 
The detected control signal is transmitted to the exchange 1 1 , and connection of the base station 
which corresponds based on the base station connection command or base station connection 
release command included in a control signal at the exchange 1 1, and discharge processing are 
carried out. 

[0050] Next, the gestalt of 1 implementation of actuation of the software hand off base station 
selection equipment BSS shown in drawing 2 is shown in drawing 4 . With the gestalt of 
operation of drawing 4 , from propagation-loss Li(t) [dB] of a mobile station and a base station i, 
it asked for propagation loss fluctuation velocity, and this has determined connection release 
threshold level. 

[0051] first, the step 100 ~ setting - the propagation loss Li with a base station i - the inside of 
(t [dB]) - the minimum value - Lmin - it is defined as (t [dB]). Next, in step 101, 0 is set as 
loop variable k showing a base station number, step 102 - setting - the propagation loss Lk with 
a base station k ~ Lmin from (t [dB]) - (t [dB]) - deducting - relative propagation loss level Ln 
and k [dB] is obtained. In step 103, the absolute value [Ln, k (t)] of the differential value of Ln 
and k (t) is calculated. In step 104, if it judges whether a base station k and a mobile station are 
talking over the telephone or there is nothing, it is under message about it and it is not [ be / it ] 
under message to step 105, it will progress to step 106. 

[0052] In step 104, the value of the discharge threshold level Tr defined as a function of a rate is 
calculated, and if Tr (|Ln and k (t) |) is smaller than Ln and k (t), and that is not right, it will 
progress to step 107 to step 108. Connection threshold level Ta defined as a function of a rate in 
step 106 on the other hand A value is calculated, if Ta (|Ln and k (t) |) is larger than Ln and k (t), 
it will progress to step 109, otherwise, it progresses to step 108. In step 107, the connection 
release variable BSinfo meaning connection release with a base station k and k=-l are set up, and 
the connection release variable BSinfo which means connection with a base station k in step 109, 
and k= 1 are set up. In step 108, the connection release variable BSinfo and k= 0 are set up so 
that a connection condition with a base station k may be held. After steps 107-109, it progresses 
to step 1 10 and it is judged whether loop variable k is over the number N of base stations. If it is 
k<N, after adding 1 to k in step 1 1 1, it will return to step 102. With [ k ] N [ more than ], the 
connection release variables BSinfo and i are outputted towards the control signal generation 
equipment 31 shown in drawing 2 . 

[0053] In addition, with the gestalt of this operation, the passing speed Vms of a mobile station 
own [ this ] detected with passing speed detection equipment 23 is not used, but carries out 
termination in step 102. 

[0054] Drawing 5 is the connection threshold level function Ta. And discharge threshold level 
function Tr An example is shown. Ta and Tr ****-- 1 showing the magnitude of the fluctuation 
velocity of Ln and I (t) - Ln and i (t) It sets up so that it may become so large that | becomes 
large, moreover, discharge threshold level Tr Ta it becomes high by the hysteresis margin - as « 
setting up - and a hysteresis margin ~ | - Ln and i It is made so large that (t) | is large. The 
connection processing and discharge processing of a base station i by the flow chart shown in 
drawing 4 can be explained as follows using drawing 5 . 
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[0055] When a base station i does not connect, a point (|Ln, i (t) |, Ln, i (t)) is sketched on 
drawing 5 , and this point is the connection threshold level Ta. When located in the lower part, 
this base station is chosen as a connection base station. On the other hand, when a base station i 
already connects, a point (|Ln, i (t) |, Ln, i (t)) is sketched on drawing 2 , and when this point is 
located above the discharge threshold level Tr, connection with this base station is canceled. 
When other, the present connection condition is maintained. 

[0056] Next, Ta shown in drawing 5 and Tr An example from the base station selection at the 
time of applying to discharge is described. To drawing 6 , it is |Ln and i about Ln, i (t), and an 
axis of abscissa in an axis of ordinate, (t) The curve showed the locus of the point (|Ln, i (t) | pair 
Ln, i(t)) sketched on the graph made into |. A point (|Ln, |Ln of i(t), i (t) |) changes in the 
direction of the arrow head shown in drawing 6 in connection with the passage of time. 
[0057] A point (|Ln, i (t) |, Ln, i (t)) is at the time a Ta, i.e., base station selection threshold level. 
When less, connection processing with a base station i is started, pass connection processing - a 
time - b - a base station i - connection is started. (Then, Time c Tr, i.e., discharge threshold 
level, When it exceeds, connection with a base station i is canceled immediately.) After all, the 
period from a point in time b to a point in time c and the communication link with a base station i 
are performed. 

[0058] The gestalt of other operations of this invention is explained with reference to a drawing 
below. 

[0059] Drawing 8 shows the gestalt of other operations of the software hand off base station 
selection equipment BSS shown in drawing 2 . From the fact proportional to the passing speed of 
a terminal, the fluctuation velocity of propagation loss has determined connection release 
threshold level with the gestalt of operation of drawing 8 with the own passing speed Vms of a 
mobile station detected with passing speed detection equipment 23. 

[0060] first, the step 200 — setting - the propagation loss Li of a base station i and this mobile 
station - the minimum value of (the t [dB]) Lmin it is defined as (t [dB]). Next, in step 201, 
0 is set as loop variable k showing a base station number, step 202 — setting — the propagation 
loss Lk with a base station k -- Lmin from (t [dB]) (t [dB]) deducting - relative propagation 
loss level Ln and k [dB] is obtained. In step 203, if it judges whether a base station k and a 
mobile station are talking over the telephone or there is nothing, it is under message about it and 
it is not [ be / it ] under message to step 204, it will progress to step 205. 

[0061] Discharge threshold level Tr which the passing speed Vms of a mobile station own [ this ] 
detected with passing speed detection equipment 23 is inputted into step 204, and is defined as a 
function of a rate A value is calculated, and if Tr (Vms) is smaller than Ln and k (t), and that is 
not right, it will progress to step 206 to step 207. Connection threshold level Ta defined as a 
function of a rate in step 205 on the other hand A value is calculated, if Ta (Vms) is larger than 
Ln and k (t), it will progress to step 208, otherwise, it progresses to step 207. In step 206, the 
connection release variable BSinfo meaning connection release with a base station k and k=-l 
are set up, and the connection release variable BSinfo which means connection with a base 
station k in step 208, and k= 1 are set up. In step 207, the connection release variable BSinfo and 
k= 0 are set up so that a connection condition with a base station k may be held. After steps 206- 
208, it progresses to step 209 and it is judged whether loop variable k is over the number N of 
base stations. If it is k<N, after adding 1 to k in step 210, it will return to step 202. If k> is more 
than =N, the connection release variables BSinfo and i will be outputted towards the control 
signal refiner 3 1 shown in drawing 2 . 
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[0062] The fluctuation velocity of propagation loss is proportional to the passing speed of a 
terminal. The operation gestalt shown in drawing 8 is the technique of presuming the fluctuation 
velocity of propagation loss indirectly from the passing speed of a terminal. In the gestalt of 
operation shown in drawing 4 , the fluctuation velocity of propagation loss was directly detected 
by differentiating the presumed result of propagation loss. When an error component is contained 
in the presumed result of propagation loss in the case of drawing 4 R> 4, a propagation loss 
presumption error spreads to fluctuation velocity estimate, and there is a problem which an error 
produces also in fluctuation velocity estimate. On the other hand, according to the gestalt of 
operation shown in drawing 8 , since a propagation loss presumption error and a propagation loss 
fluctuation velocity error are divided, error propagation is avoidable, 
[0063] 

[Effect of the Invention] As explained above, according to this invention, by changing base 
station selection threshold level and a hysteresis margin with the fluctuation velocity of 
propagation loss, the communication link with a proper number according to the passing speed 
of a propagation environment or a mobile station of base stations is attained, and efficient and 
reliable base station selection can be realized. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the connection condition in the software hand off of sign 
division multiplex cellular mobile radio communication system. 

[Drawing 21 It is drawing showing the configuration of the mobile station equipment of this 
invention. 

[Drawing 31 It is drawing showing the configuration of the base station equipment of this 
invention. 

[Drawing 4] It is the flow chart having shown each step of the base station selection approach of 
this invention. 

[Drawing 5] It is drawing showing an example of the threshold level for base station connection 
and discharge. 

[Drawing 6] It is drawing showing an example from base station connection to discharge. 
[Drawing 71 It is drawing showing the average cocurrent connection base station in near [ to the 
passing speed of a mobile station ] a eel boundary. 

[Drawing 8] It is the flow chart having shown each step of other base station selection 
approaches of this invention. 

[Drawing 91 It is drawing showing the base station change process over the propagation loss 
fluctuation when not carrying out a software hand off in the conventional technique. 
[Drawing 101 It ls drawing showing the base station change process in the case of carrying out a 
software hand off in the conventional technique which carries out propagation loss fluctuation. 
[Description of Notations] 

Lmin (t) The minimum propagation loss measurement level 

Ln, i (t) Relative propagation loss measurement level which deducted the minimum propagation 

loss measurement level 

Ta Connection threshold level function 

Tr Discharge threshold level function 

Base station connection processing initiation time 

b Base station connection initiation time 

c Base station connection release time 

BS#A Connecting agency base station 
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BS#B Connection place base station 

BSS Software hand off base station selection equipment 

1 1 Exchange 

12-1 , 12-2 Base station 

13 Mobile Station 

16-1 Connection Field with Base Station 12-1 
16-2 Connection Field with Base Station 12-2 

21 Transmission-and-Reception Shared Device 

22 The RF Section 

23 Passing Speed Detection Equipment 

24 Propagation-Loss Measuring Device 

25 Coupler 

26 Transmit Information 

27 Amplifying Device 

28 Modulator 

29 Diffuser 

30 Overhead Insertion Section 

31 Control Signal Generation Equipment 

41 Transmission-and-Reception Shared Device 

42 The RF Section 

43 Demodulator 

44 Control Signal Detection Equipment 
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^-csm-rft. «wi^i3«t»)fi!(ffl3tiy!:s^«#«3ss 

&&B£!B4 1 etflUc^. RF8B4 2 . $2084 3 
*&C8[933*i$. aiBJg4 3©ffl^K:$3£ti5iWaie 

^Bfwaffi#ttmKS44 5c*j^Ttfetti3n*. wud 
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[0 05 0] H2«C^L»?tV7 hM>K5i-7Sia 
jaSJS&B B S S ©»fW)-HJ6CD^«*@ 4 Km*. 

L, tt , [dB] &>)&mmmB.**it>> CtitCfcD 

[005 1 ] S-T. ^fy^l 0 0«:*}l>-CSa^i £ 
©fistSSlfcLwo [dB] ©StSMMBSL.,.,,, [d 10 

b] tsars, swc*'? 77-1 o lfcfc^t, w&% 

S^^f^-TmkKOiaSTS. ^fj^lO 
2{cfci»r. mmiLka>Gm&U (t , [dB]*>* 
L.,. { ., [dB] ^^RSU^L 
... [dB] Zm. 7s?v?\ OSfC*^?. L 
.. k .t>OlRMI<D|IAHI[L.. k (u] *&t#T*. a? 

y7-io4tc*jc> , c. mm* tmmifimm>v$>z 
ass#r&wfttf > t" i o 6 ^jftt?. 

[0 0 5 2] X?97'10 4(C*t»'C> j£S©M»<t0 20 

(I L„.>,„ I ) MvS»ft«a*'»;' 

10 7^. ■e?-C«cWhKX9-»7'l 0 8 'silt?. - 

OetCfe^-C. i$fi©KI»£ 
nSSttUtf^U^T. ©ffifcffHU T, ( I L 

».»,., I > wl. -bxsim&z? 1 o 9 
T-i 0 7tc*ji>tti, mtemkbtDmiffl&iMm-*, 

^l)SB^»BS 1 „,.. l = -l*K^L., Xfv^lO 

Bs )0f ...= i4»srrs. ^^^T-iostc*^ 

aBS„„. k = 0*i9S£tS. ^^?7*1 07-109 
©»«. 1 O^ifi*. ;b-7^Rk*»SHfl^ 

»N£jBAroS*>£?**iffiES*i*. k<WC*ia 
I*. Xfj^l 1 l{cfeCvtkfcl4aiJ;Ut& X?? 
7*102^*. k*SNJH±r&n«. «ISJ»B^SB 

s i . fQ . t %mkKLtzWMa j %&j& ; m.3 leisure 
mar*. 

c o o 5 3 ] ft*. &w&Ltmm , m2 3 -c&m snfc 40 
sti-fxr *> 7" 1 0 2 ccfe^-c&srr 4. 

[0 0 5 4] 05tt. JSRbSOl/^WST. 
fcfJPISStl/*'/* U^Jl/WJKT r CD-flJSrTnt&fc©'?* 

T. . T r ifc. L.. :< „ ©£»«£©*# 3*3*: 
-TIL..,,,, I #rtfr<&Sl3:i'*fr<&4J:7fcS 
»I»l/*t»U^;UTr «Ta .kOfcb^ 

Xf>>;j/^v-J?>« I L„., ,«, I ****W*<i**t 

H4K^fcftftHfcJ:*S«!fli©«^8 so 
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4. 

[0055] Sttft i **£$4>-C%l>«£. "S ( I L 
... ,«, I. L..,«o) SH5_h{Cj±-J8U £©£#« 

f-ctcs^r**^ A ( I L.., (,, I . L 
T r <fc*J fe±^Kt4S-r*l«^K:c0SfflSi©«^* 
[005 8] H5(C^U)rcT. . T r £j8ffll/fc 

^©SiSBji^ewKfa-co-piiK^i^r^*. 
taste, ®mL.. i(t » 1 l... <«, 1 i-rs 
^7±KM«sft*ja < 1 l.., ct> i*tu.,„,) 

©flBtefflglC7J*t,/C. £ ( I Ln.l(t)© I U., ct) 

I ) tti^ia©<i3a{c#oT:H8diK^i//c^Hi©^(c 

[0057] * (I L.., to I, L». ut> ) 

/S-cgjftfl > £©^*&84[$tt-r*. fs^4aa^g 

T. ^b«t»)S«l^ii©S«*«R»&3n4. *© 

j£bfr6B$£,c*r-©8PJ, Sfft^ i £<DM®&ftt>tl 

[0 05 8] «T*»W©ffi©|giS©»SI{C^(,>-rHffi 

[0059] H8(3:BI2{CmL/teV7 h/-»Ftf7S» 
^jS^KBB S S©f&©H«©JiS!8*jrLft:fc©"Ca 

[0 08 0] tr, Z7 9 7*2 0 0(0*^8^1 4 
««»^©«fi«^Lu«) [dB] ©^%©ft/jNffl*L 
„.co fdB] i3£8TS. yjK^'f 7 7*2 0 1 (CteO 

r, »ii^#f|**-rji'-7*??»kK:o*59^T*. ^ 

^7 7-2 0 2CC*$l,>T, 2SllijMk4©eiaffi*L 
.,„ [dB] Jto^L.,.,,, [dB] £3L5|l>-C. 
«SB!HU'<;l'L„.. [dB] 7-2 03K 

MS5*'T*ntf^y7 , 2 0 4'N. aK^TiStf 
tUX*?- 7 7*2 0 5 ^atf. 
[ 0 0 8 I ] Z? y 7*2 0 4<MJ#«)iI&&tH£K2 3 

■$K©B8»4l/TS«3tl-5)»» , vtOl" , «Jl'T, ©fi 
*thJ¥l/, T, (Vms) 3&-L.. uo J:»-fc/h3»*vttX 
f »«06\ ■e">-C4Wn«^f-7 7 , 2 0 7^ 
tf. X7 k 7 7"2 0 5«:*jl,>t:. 3SK©H«<!:l/T 
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. (Vms) *JL„. l(ll J:9t^*^{i^f 9^2 0 8 
J^fl?B&&&BS, 1 , r ... = -l*185£U *f-»*2 0 

bs ,.,..,= lasers. *y»*2 07 

SBS,.,.. k = 0*KS^5. ^f»^206-208 
7>7"y 7*2 1 0{Cfcl< i 'CkK 1 nmxttfi* 

^2 0 2^k*. k>AJ=Njy±r*n»> s&jbrx 

&BS,„ f .. 1 *02fc7nOfciifl»fi#fflS8E3 l^rfii 

[0082] £f8«©£KijiKK. m^mtmmcit 
m^<»mmipt>Mftmm%tz>&£-c*>z. B4 

[0063] 

mmt^mmmm&mfooitajEmomm 30 
mmattsmumi] 

[192 ] *mmmm&&<Dm&i*t®v$>z, 

[H5] Sffi^fi^ft^CKKWHtO/fcaxOL/tl.^^ 40 

4. 
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[H7 ]• mmmnm^m-i^mm^-i 

[HI 0] fi&Jfe8ffitCtet>-CV7 h»>¥*7*$ffi? 
L.i. m ft/h£»8l8l£u^* 

T. W»t/»lr>K*B» 

t, iimt/*if>u^pgK 

bs#a mwzmm 

BS#B &&ftgit^ 

BSS y^h^^P^^HHMajatt 

1 1 am 

12-1. 12-2 &tm 
1 3 gxwf 

18-1 &miz-i±<»mm 

16-2 IEJM1 2-2<tO«SRffil« 
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